in the case described, in the faint hope of getting some recovery of sight in the right eye, if it had not been that my colleagues expressed a desire to treat the boy by repeated lumbar puncture3. This course of treatment was carried out. That no return of vision occurred in a case so advanced as this cannot be counted against the method employed, but the intracranial pressure, as measured by the spinal manometer, rose instead of falling, and this suggests that treatment by repeated lumbar punctures is not a satisfactory method in severe cases.
The pressing need in this type of case is early diagnosis and, as the neurological signs are scanty, this depends on the employment of ophthalmoscopy in all cases of ear disease that show any signs of intracranial disturbance. The case described shows how it is possible for the condition to be overlooked through neglect of ophthalmoscopy. Even if the headaches and vomiting are severe in the early stages, they are always very much better at the time when the patient is going blind. Treatment, therefore, should be entirely governed by the state of the eyes. This condition of " arachnoiditis " comprises a part of that mixed group of cases known as "pseudo-brain abscess." Mild cases of purulent pachymeningitis are probably also included in the same category.
Conclusion.-Finally, diagnosis must be carried on during treatment. Operation should often be carried out in stages. There is a right and wrong time to operate in each case, and this can only be decided after accurate observation of the clinical condition. Additional symptoms often arise in the first few days after drainage of the abscess, due to cedema, to a slight degree of meningitis, or to faulty drainage of the abscess. Is the tube to be moved, or is it wiser to leave it undisturbed ? These and many other problems depend for their solution on careful day-to-day examinations. In my experience there is no disease in which repeated clinical investigations are so important as in abscess of the brain. IN the first case, that of a female child aged five years, suffering from chronic middle-ear suppuration on the left side, the temporal lobe abscess was complicated by a peri-sinus abscess, labyrinthitis and meningitis, which were all present on admission. The patient died.
The second case was that of a male, aged 17 years, suffering from chronic middle-ear suppuration on both sides. The symptoms of brain abscess only came on after the radical mastoid operation had been performed on the left side; a skin graft had been applied. It is noteworthy that the posterior wound healed well, and that the radical mastoid cavity and skini graft appeared satisfactory. Elevated temperature, headache and vomiting were followed by subnormal temperature and dilatation of the pupil on the same side, and twitchings of the opposite side of the body. After drainage there was retention of pus in the abscess; this was relieved by improving the drainage. The patient's mental condition changed with the development of the abscess; from a shy, quiet youth he became violent and even maniacal. Recovery took place.
In the third case, that of a female aged 11 years, suffering from chronic suppurative otitis media on both sides, with temporal lobe abscess on the left side, the drainage of the abscess was evidently insufficient, although a piece of brain was removed at the time of operation. Leakage occurred into the lateral ventricle, and thereafter meningitis developed. Death occurred only seventeen days after the onset of discharge of purulent cerebrospinal fluid from the abscess.
In the fourth case, in a male aged 29 years, with chronic suppurative otitis media on the right side, there was some doubt as to whether the abscess was present on admission. There had been a rigor before admission, but no headache. Operation showed an extradural abscess on the right side. There was no dilatation of the pupil on this side to guide one. When the brain abscess was opened, cerebrospinal fluid escaped along with the pus, so that it was practically certain that the abscess had already ruptured into the lateral ventricle. The patient died. The fifth case was in a male, aged 23 years, suffering from chronic suppurative otitis media (bilateral) with temporal lobe access on the right side. Owing to the presence of metingitis and of repeated rigors, and the fact that the lesion was on the right side, the abscess was not diagnosed. The patient had been treated by his own doctor as a case of biliousness! Autopsy showed that the abscess had ruptured into the lateral ventricle, and it is probable that leakage into the lateral ventricle was present on admission. The patient died. It is interesting that an uncle of this patient had also died of brain abscess.
The sixth case, in a male aged 27 years, was one of acute suppurative otitis media on the right side. Before admission there had been sudden stoppage of the discharge, followed by severe headache and vomiting, with irritability and also sudden loss of speech. The lesion was on the right side and the patient was righthanded. There was no dilatation of the pupil, but there was tenderness on tapping over the temporal lobe. It is interesting to note that at the operation, though the case was an acute one, the mastoid was dense and an extradural abscess was present in the middle fossa. The temporal lobe was not investigated at this stage. The patient did well till he was allowed to get up ten days after the first operation. Immediately after this there appears to have been a rupture of the abscess into the lateral ventricle, because when the abscess was opened pus and cerebrospinal fluid at once escaped. The patient died.
The seventh case in a female, aged 43, was again an acute one (left side). Owing to the intense frontal headache the patient was sent in by her doctor as a case of acute frontal sinus suppuration. There was, however, no pus in the nose. The first operation was performed by another surgeon, but, unfortunately, though the sinus was exposed, the dura of the middle fossa was not uncovered. The frontal pain persisted and a herpetic eruption appeared on the left side of the face. The onset of drowsiness, subnormal temperature and optic aphasia, with weakness of the grasp on the contralateral side, led to the diagnosis of temporal lobe abscess.
-Drainage in this case was insufficient until a comparatively large piece of dura and brain were cut away; after that the patient did well.
The eighth case in a female, aged 55, was also an acute one (left side), but it is interesting to note that the patient had had previous attacks of acute middleear suppuration in 1917 and 1921 before the last attack in 1922. Further, the perforation of the drumhead was an anterior one. Radiograms showed a dense mastoid on the left (diseased) side and a cellular mastoid on the right. In addition to the general symptoms of brain abscess the patient had an epileptiform attack. There was no paresis of the third nerve and no dilatation of the pupil. A large extradural abscess was opened at the first operation. In spite of the opening of this abscess, vomiting continued, accompanied by subnormal temperature and sensory aphasia. A second operation was performed, evacuating the temporal lobe abscess. The patient recovered.
In the ninth case a male, aged 21, suffered from chronic suppurative otitis media on the right side. He had been operated upon by one of us (J.S.F.) for septic thrombosis of the lateral sinus on the right side, with a metastatic abscess in the ilium, five years before his second admission. Though this patient was lefthanded, the grasp of his right hand was stronger than that of the left. A temporal lobe abscess on the right side and purulent meningitis were diagnosed. The abscess was opened, but later ruptured into the lateral ventricle. The patient died.
The tenth case, in a male, aged 19, was one of bilateral chronic suppurative otitis media, with abscess of the right temporal lobe. Most of the general symptoms of brain abscess, except vomiting, were present. The patient constantly clawed the right side of his head. During the operation the respiration stopped for a time. An extradural abscess was present in the middle fossa. The patienlt recovered. The eleventh case, in a female, aged 9, was also due to chronic middle-ear suppuration (right). A peri-sinus abscess was present. The temporal lobe abscess was opened at the first operation, but a hernia cerebri formed. Rigors and hectic temperature developed after operation, and therefore the sigmoid sinus was opened, but no clot was found. The patient died. Autopsy revealed meningitis, with pus in the lateral venticle.
The twelfth case was in a female, aged 3 years, with chronic suppurative otitis media (left). There were right-sided convulsions and the right pupil was large.
Later there was paralysis of the right side. A temporal lobe abscess was evacuated at the first operation. Later, cerebrospinal fluid came away from the brain abscess and death followed from meningitis. In the thirteenth case, the patient, a male, aged 23, had chronic suppurative otitis media (left). He had headache and pain in the back, but no vomiting and no optic aphasia. The dura of the middle fossa was greyish-green in colour. The abscess was not opened at the first operation. Later, optic aphasia was noted and nystagmus to both sides. The brain abscess was then opened and the patient recovered.
IThe fourteenth case in a male patient, aged 54, was one of chronic suppurative otitis media (right). There was severe pain in the right side of the head. A radical mastoid operation was performed and a skin graft applied. Later the patient had temporal headache and vomiting. The temporal lobe was explored with a negative result. Meningitis developed. At the second operation an acute temporal lobe abscess, situated higher up and further forward than usual, was evacuated. The patient died. It is probable that the abscess had only supervened after the radical operation.
In the fifteenth case, the patient, a male, aged 28, suffered from chronic middleear suppuration (left) with giddiness. He refused operation. Seven years later he was admitted as an urgent case, with mastoid tenderness and a history of vomiting, headache, rigor and drowsiness. At operation an extradural abscess was found in the middle fossa. The temporal lobe abscess was opened at the first operption. Lumbar puncture evacuated purulent cerebrospinal fluid. The drainage of the abscess was not sufficient till a large piece of dura mater and brain had been removed. After that the patient did well and recovered.
In the sixteenth case a male patient, aged 21, with chronic suppurative otitis media (right) was admitted in a moribund condition. The temperature was 1030; Kernig's sign was present, the neck was stiff, and the right pupil dilated. There was paresis of the left arm. At operation a peri-sinus abscess was found. The cerebellum was therefore investigated but with negative result. At the same operation a large temporal lobe abscess was evacuated. Later, rigors occurred, and therefore the lateral sinus was investigated but no clot was found. The patient died, and at the autopsy numerous abscesses were noted in the brain; meningitis was also present.
The seventeenth case in a female, aged 56, was one of chronic suppurative otitis media (left). The left Gasserian ganglion had been removed by a general surgeon, on account of trigeminal neuralgia, three years before the patient's admission to the Ear and Throat Department. The case record stated that the wound became infected, but the patient recovered. On admission to our department the patient had pain in the left mastoid and occipital -regions. The left ear was quite deaf. At the operation a cavity was found above* the cochlea, leading to the dura mater 10S8 of the middle fossa (this was, of course, due to the previous Gasserian ganglion operation). Later there was severe pain in the left temporal region and epileptiform fits occurred followed by coma and neck stiffness. The cerebrospinal fluid was cloudy and contained streptococci. Translabyrinthine drainage was performed and the left temporal lobe investigated, but with negative result. Two days later a large temporal lobe abscess was opened, but the patient died. Post-mortem examination showed purulent meningitis.
Summary.
Of the seventeen patients, ten were males and seven females. Age.-Thirteen were under 30 years. The youngest was aged 3 years, and the oldest 55. Side.-The right side was affected in nine and the left side in eight cases. In only three cases was the otitis media acute, whereas in fourteen it was chronic.
Examination of the inner ear.-The labyrinth was found to be functionating in thirteen cases and inactive in two; in the remaining two the inner ear could not be tested.
General symptoms.-Headache was a marked feature in fifteen and vomiting in thirteen cases. The temperature on admission is interesting, for while only seven cases showed subnormal temperature, fever was present in eight and in two the temperature was normal. The pulse was slow in five cases and rapid in eight; in the remaining four it was normal. Ten of the patients were drowsy or even comatose on admission, making neurological examination difficult and in some impossible. In four cases. slight delirium alternated with drowsiness.
Localizing symptoms.-As is well known, the localizing symptoms in cases of temporal lobe abscess are often far from definite, but tenderness on percussion of the temnporal region was noted in four, dilatation of the pupil on the affected side in three and sensory aphasia in only four of the eight patients with left-sided abscess. One patient with a right-sided temporal lobe abscess suffered from sudden loss of speech. In two cases there was twitching of limbs, or paresis, on the opposite side; one case had slight paresis of the opposite side of the face; three showed contractions of the face on the same side; three patients had epileptiform or convulsive attacks. Of the eight cases in which the eyes were examined by an ophthalmologist, double optic neuritis was noted in two, congestion and swellingof the disc on the affected side in one, and slight oedema of both discs, but most marked on the diseased side in one.
Findings at operation.-An extradural abscess was found in the middle cranial fossa in six; the dura mater showed granulations in one; the dura mater of the middle fossa was tense and bulging in six; the dura mater was greyish-green and necrotic in two.
Drainage. -A cigarette drain was first employed in five cases; iodoform gauze drainage in six; tubes were employed in two cases; in one case the iodoform gauze drainage was found to be unsatisfactory till a fairly large piece of dura and brain was removed.
Cornplications.-In six cases meningitis was present on admission and, of these, one patient recovered and five died. In other six cases meningitis developed after the first operation and all these patients died. In the remaining five cases there was no meningitis and all recovered.
Restlts.-Six patients recovered and eleven died.
Pathology of Adjacent Brain Abscess.
By E. MILES ATKINSON, F.R.C.S. I PROPOSE to confine my attention entirely to adjacent brain abscess of aural origin. The essential point at issue is the route of passage of infection into the brain tissue. In order to get a clear conception of how a brain abscess originates, it is necessary to bear in mind certain points of anatomy and physiology.
(1) In the first place, the vascular supply of the brain. This comes from two sources, central and cortical vessels, branches of the circle of Willis. The central vessels pass at the base of the brain directly into its substance and then outwards through the white matter towards, but not as far as, the cortex. The cortical vessels supply the grey matter of the cortex by means of a large number of small vessels,
